Thermoacoustic instability, also known as combustion instability, arises due to a two-way coupling between acoustic waves and unsteady heat release rate. The mechanism by which this occurs varies. A simple example would be a perturbed flame exhibiting unsteady heat release rate; this generates acoustic waves which propagate within the combustor, partially reflecting from boundaries to arrive back at the flame, further perturbing it. This sets up a cycle with the potential for successively increasing amplitudes. In practice, the mechanisms are more complex, and often involve advective flow disturbances, which are transported at the local fluid velocity rather than propagating at the speed of sound relative to the flow, as is the case for acoustic waves. Advective disturbances include temperature, entropy, vortical, hydrodynamic, equivalence ratio and compositional variations. For example, flame unsteadiness may generate temperature (entropy) perturbations as well as acoustic waves, which when accelerated leads to a further source of acoustic waves. 1, 2 Furthermore, acoustic waves arriving back at the flame do not perturb the flame directly; rather, they excite hydrodynamic disturbances, which the flame subsequently responds to. It has also led to recent review papers in both the Proceedings of the Combustion Institute 4 and this journal. 5 The papers in this special issue have all undergone a rigorous review process. They capture the diversity of current research on advective disturbances, spanning flame front dynamics, the generation of entropy disturbances, the interaction between entropy and acoustic waves and the generation of entropy noise due to flow acceleration. It is very much hoped that they will stimulate further ideas and research.
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